Islet amyloid polypeptide (IAPP/amylin) causes insulin resistance in perfused rat hindlimb muscle.
It has been reported that islet amyloid polypeptide (IAPP) has insulin antagonistic effects in vivo and in vitro. To determine whether IAPP affects glucose metabolism in skeletal muscle, we performed in situ rat hindlimb perfusion which is a near-physiological system. Forty min after the beginning of insulin infusion at 1000 microU/ml, the synthesized rat amide form of IAPP was infused at 1 nM or 10 nM for 50 min and glucose concentration in the effluent was measured to calculate glucose uptake (GU). The GU did not change during the 1 nM IAPP infusion, but significantly decreased during 10 nM IAPP infusion (554 +/- 24 to 445 +/- 29 nmol/g/min, P less than 0.01). Rat calcitonin gene-related peptide (CGRP), which has sequence homology with IAPP and has been reported to inhibit insulin action, was also administered. Similar to the effect of IAPP, the GU did not change during 1 nM CGRP infusion but significantly decreased during 10 nM CGRP infusion (507 +/- 7 to 323 +/- 15 nmol/g/min, P less than 0.01). In the experiments without insulin infusion, the GU was not changed even by 10 nM IAPP infusion. Therefore, IAPP directly reduced only the insulin-mediated GU in the skeletal muscle, and this effect of IAPP occurred at the same dose as that of CGRP. These data suggest that both IAPP and CGRP may cause insulin resistance in skeletal muscle not through a CGRP receptor but a yet unknown receptor, which has similar binding affinity for both IAPP and CGRP.